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Abstract 

Monolithic bladder calculus is recorded in three frogs. These are a cast of the 
fully distended bladder with a thin brown shell and soft friable interior, essen¬ 
tially Calcium hydroxylapatite. No parathyroid correlation could be demonstrated. 

During the routine class dissection of the frog, Hyla aurea, in 1958, three speci¬ 
mens were found in which the urinary bladder was completely distended by a 
urinary calculus. This is a novelty in our experience which covers the dissection 
of many thousands of frogs including H. aurea, Rana pipiens and R. catesbiana. 
There is no record in the literature so far as we can find of calculus in frogs 
in any part of the urinary system. Certainly calculi of the size described here 
come immediately to attention on opening the abdomen. Unfortunately, we 
cannot be confident of the locality from which these frogs were taken. Over many 
years, our stocks of H. aurea were obtained from the Hutt Valley and Waikanae. 
In more recent years stocks have come from Palmerston North, but in 1957 and 
1958, some specimens were obtained from the Rotorua district, and as we have 
never seen calculi in frogs from Palmerston North, Wellington or Waikanae, 
there is the strong possibility that the present specimens were collected in the 
Rotorua district. 

The calculi in all three specimens were similar in appearance. The frogs 
were adult, becoming gravid, and in apparent good condition. The specimen 
described below is representative of the others. 

This specimen is an adult female, 67.0mm from the tip of the snout to the 
distal end of the urostyle, with the ovaries already well lobulated developed to 
about half of the fully gravid state and the oviducts fully elongated but not yet 
increased to the diameter seen in the gravid frog. These points are made as 
indicating no significant loss of condition in this animal. 
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The bladder is obvious. It is distended so that it extends 10.0mm anterior 
to the pelvis and occupies about one-third of the length of the abdomen. It is 
14.0mm wide, and 5.0mm in dorsoventral depth. It is solid to the touch and 
moves as a whole without indication of adhesions to other viscera. The disten¬ 
sion of the bladder extends also to the neck and so into the retrovesicular space. 
On opening the bladder, the calculus is non-concre.tionary, not compact but 
friable, apparently porous, and crumbles readily on removal. It is a complete 
cast of the form of the distended bladder. 

The wall of the bladder shows an extensive tissue reaction as it is thickened, 
fibrous, of the appearance of a heavy tissue paper, semi-opaque and without 
the moderate translucency of the normal bladder-wall. Crush preparations of the 
kidney and the renal ducts give no indication of deposits in these structures. 

Fragments of the calculus show it to consist of a light brown shell about 1.0mm 
in thickness enclosing a mushy gray material from which the shell can be readily 
separated. The interior material dried to a faintly yellow powder giving the same 
chemical reactions as the shell. 

A sample of 0.280grm of wet shell dried overnight at 100° yielded 0.160grm 
of yellowish residue which was ground to a powder. When lOOmg of this powder 
was ignited at a dull red heat, the powder charred with a smell of burnt protein 
and leaving a white residue. This infusible white powder weighed 82mg with a 
calcium content of 40.66% and a phosphorus content of 18.55%. Calculated as 
ignited hydroxylapatite, 3 Ca 3 (P0 4 ) 2 . CaO the constitution would be Calcium: 
40.58% and Phosphorus: 18.86%. 

From the above, it is concluded that the calculus consisted largely (83.5%) 
of hydroxylapatite together with protein. The calculus from the bladder of a 
second frog gave a dried weight of 0.296gm. 

The cases noted above might suggest a consequence from functional disturb¬ 
ance of the parathyroid with the possibility that this could be reflected in the 
composition of the bony skeleton. The pelvis and femurs of 4 normal frogs were 
analysed to show' Ca/P ranging from 1.43 to 1.65, with a mean of 1.52, a range 
and scatter possibly indicating age differences with lower mineralization in younger 
frogs. The same structures for a frog with a bladder-stone yielded an ash with a 
Ca/P ratio of 1.61, within the range for the normal frogs, within the normal 
range for hydroxylapatite (1.67) and yielding no clear indication of a possible 
correlation of parathyroids with the calculus. 
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Plate 1 



Fig. —Vesical calculus in Hyla aurea. The bladder showing fibrous reaction tissue fullv 
distended by a monolithic cast. Scale: cm. 
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